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INTRODUCTORY 


EVER before in the history of the world has there been 


such widespread interest in safe and sanitary building 
construction. 


In years gone by it has been a frequent custom to con- 
sider safety and sanitation second to cost. Buildings were 
constructed in such a way that they were veritable fire traps; 
the building materials were of inferior quality and rapidly 
deteriorated—and the heating, ventilation and sewerage sys- 


tems were a menace to the health of the community. 


But disastrous fires, representing the staggering loss of 
$250,000,000 annually in property alone, to say nothing of the 
loss of lives and the suffering of thousands who have been 
the unfortunate occupants of buildings where fire hazards and 
unsanitary conditions existed, have aroused public sentiment 
to the great need of sane building methods. 


Societies are being formed all over the world for the pur- 
pose of educating the public to the great need of safe and 
sanitary construction. Architects, engineers, contractors, 
builders and all others connected in any way with building 
operations are awakening to the positive necessity of using 
only such materials as will meet all the requirements of safe, 
sanitary and useful construction. 


The recommendations contained in this book, for the safe 
and sanitary construction of buildings are based on statistics 
compiled after investigation of losses, suffering and death 
caused by unsafe and unsanitary construction of various types 
and classes of buildings. And the recommendations embrace 
the suggestions of fire engineers, health officers, city building 
commissioners, architects, contractors and builders. 

Yours very truly, 


THE SEWER PIPE 
MANUFACTURERS ASSOCIATION 


The Wooden House Habit 


AN is a gregarious animal. In the early days of his career he lived with his tribe in 
M a rugged cave where protection was afforded from the weather, the attacks of other 
tribes and wild animals. But as time went on he grew bolder, emerged from his 
cave and constructed a new home in the open by stretching animal skins over 
crude wooden poles, in tent fashion. 


Then a new idea presented itself: If wooden poles could be used for the structural 
portion of a tent, wood could surely be used for the sides also, thus making a better house. 
Trees were naturally plentiful, so wood was easier to get than animal skins and this was an 
incentive to use wood as the chief building material. 


One wooden house was built—then another—and still another. They increased in 


numbers year after year until there were vast cities of them. The construction of wooden 
houses became such a universal habit that, even to this day, man hasn’t fully gotten over it. 


Wooden houses are still being constructed in great numbers and it is doubtful if the 
time will ever come when they will not be built. It is true that in the past few years there 
has been an increasing tendency to build houses of brick, stone, concrete and stucco, but 


even in these, wood is very frequently used for frame work, beams, roofs and interiors. 


When man used wooden poles for his 
animal-skin tent he started the wooden- 
house habit, not knowing that it was go- 
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ing to be the cause of great property and 
life losses and much human suffering. 
Wood being one of the most combustible 
of materials, and whole cities being built 
of it, destruction by fire has ever been a 
frequent occurrence. 


Despite this fact it was not until a few 
years ago—when statistics were com- 
piled showing that two-thirds of our fires 
were preventable and that twenty-three 
per cent of all fires were due to defective 
flue construction—that much thought 
was given to the manufacture of fire 
resistive materials and proper chimney 
and flue construction. 


Never before in the history of the world 
has there been such a great home-build- 
ing movement. It is the ambition of 


every man to own his home and to have 


that home pleasing to the eye, comforta- 


Defective Flue Caused this Destruction. ble, safe and sanitary. Yet a beautiful 
—Courtesy S. A. F. E. ; 
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Several Homes Damaged by Spread of Fire Originating from Defective Flue. 
—Courtesy S. A. F. E. 


The interior of this beautiful home 
entirely destroyed. Reported to have 
originated from defective flue. 
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and costly home, built wholly or partially 
of inflammable materials, may be lost by 
fire in a few moments’ time if the chimneys 
are improperly constructed and unlined. Not 
only that, but the burning of one home may 
be the means of igniting surrounding homes, 
which possibly have been properly con- 
structed but are at the mercy of the one im- 
properly constructed. And this is an age 
when we must consider our fellowmen. 


Many people do not know that with the 
expenditure of a few dollars they can line 
their chimneys and flues with a fireproof 
material that will prevent the collection of 
soot and lessen the danger of fires from 
sparks ;—that will prevent gases, sulphur, 
etc., from disintegrating the mortar in the 
chimney, dissolving out the lime, making it 
crumbly and weakening the structure of 
the flue. 


It is reasonable to predict that if the facts 
and statistics regarding the causes and 
effects of fires were properly presented to 
the building public that many unsafe con- 
struction customs—particularly that of 
leaving a chimney unlined—would be 
abandoned, not from compulsory legisla- 
tion, but from choice. 


In the event, however, that no convenient 
means of compiling and presenting the facts 
and statistics could be found, then this 
question should be governed by state-wide 
legislation such as is in effect today in most 
of eur modern cities. Reports from fire 
chiefs in cities having legislation compell- 
ing better chimney and flue construction, 
show the fire loss from flues and chimneys 
has been reduced to a minimum except in 
old buildings erected previous to such 
legislation. 


A fly and «fie once met in a flue 
Fang! eS OO ES ak 
Said the flea to the fly, “Now what shall we do? 


Said the fly, “Let us flee!” 
Said the flea, ‘Let us fly!” 
So they flew through a flaw in the flue. 


A FABLE. 
THE FLY AND THE FLEA. 
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These Ruins Tell the Tale of Careless Construction. 
—Courtesy S. A. F. E. 


Prompt action on the part of 
the fire department could not 
save this building. 


: 
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Flue Linings a Necessity 
: Not a Luxury 


a HE best architects of today, due to 


their experience, in their practice 

specify that all chimney and gas 

flues, shall be lined with Fire Clay 
Flue Lining and no amount of required cut- 
ting of cost will induce these careful de- 
signers to cut out this very necessary fea- 
ture of construction. Many municipalities, 
by ordinance, compel its use, although, for 
the small amount involved, it would seem 
unnecessary to compel an owner to use flue 
lining. 

Those who can least afford to have their 
homes destroyed by fire are the ones who 
should, above all others, use flue linings. 
The farmers and those who live in outlying 
residential districts where fire department 
protection is lacking or inadequate, posi- 
tively should have their chimneys lined 
with Fire Clay Flue Lining. 


Flue lining is cheap insurance, for it costs 
only $7.50 to $15.00 for an ordinary build- 
ing to obtain absolute protection against 
fire from defective flues and chimneys. And 
this cost only has to be paid once during 
the entire lifetime of the building. 


Fire Clay Flue Lining should be insisted 
upon in every chimney or gas flue. To ob- 
tain the best efficiency from a furnace, 
stove or fire-place “good draft” is an abso- 
lute necessity, but a draft is likewise a fire 
risk if the chimney or flue is not lined. 


In the use of natural gas, the products of 
combustion carried to the chimney contain 
an excess of hydrogen. This, combining 
with the oxygen of the air, forms water 
and causes that annoying dampness or 
sweating, which soaks completely through 


brick and always ends by soiling and dam- 
aging wood work and decorations, 


Flames and fumes coming in direct con- 
tact with the mortar in chimneys gradually 
decompose it, causing it to become honey- 
combed, and through these small holes 
sparks find their way to inflammable wood- 
work. It is also quite a common occur- 
rence for bricks to become loosened, creat- 
ing a hole through which the flames leap to 
the wood. 


When chimneys are lined with Fire Clay 
Flue Lining it is impossible for fires to 
occur from such a source. This material 
provides a smooth surfaced, continuous lin- 
ing for the chimney. Smoke, flames, heat 
and gases of combustion are kept traveling 
rapidly upward into the open air, eliminat- 
ing direct contact with the mortar and mak- 
ing escape of sparks or flames through 
disintegrated mortar or holes in the brick- 
work impossible. 


Fire Clay Flue Lining is not only fire- 
proof, but the smooth channel which it pro- 
vides greatly improves the draft of the 
chimney, avoiding the losses due to uneven 
angles and rough interior surface of the 
ordinary brick chimney and giving better 
results from heating equipment with less 
fuel cost. 


Kidder, in his Architects’ Manual, states: 
“The best smoke flue is one built of brick 
and lined with fire clay tile.” 


The advantages of Fire Clay Flue Lin- 
ings for chimneys and gas flues are princi- 
pally: 


This immense loss would not have occurred had the builder taken the precaution to use Fire Clay Flue Linings. 
—Courtesy S. A. F. E. 


The best equipped fire depart- 
ments are often inadequate to 
cope with the results of faulty 
construction. 
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1. Fire Clay Flue Lining is practically 
impervious to the action of the gases of 


combustion. 
4 


2. Fire Clay Flue Lining protects the 
brickwork and joints; prevents deteriora- 
tion and provides an everlasting structure. 


3. Fire Clay Flue Lining gives a smooth, 
clean chimney, with but one cement joint 
every two feet against ten lime joints in the 
brickwork, 


4. Fire Clay Flue Lining insulates the 
brickwork. The brickwork is protected, 
kept cool—and all heat and moisture is kept 
confined entirely within the fireproof lining. 

5. Fire ClayFlue Lining is easily installed, 
is economical and everlasting. 


Things to Think About 


Figures compiled by fire marshals of sev- 
eral states show that two-thirds of our fires 
are preventable and that about 23 per cent 
are due to defective flues. But that is tak- 
ing the country as a whole. When only the 
fires in suburban and rural districts are con- 
sidered, it is estimated by one of the most 
eminent authorities in the world on the 
causes of fires and their prevention—a man 
formerly in the service of the United States 
Government, whose opinion on the fire 
question is considered second to none—that 
approximately two-thirds are traceable to 
defective flues. 


In the business districts of large cities 
fires seldom, if ever, occur from flues. This 
is because large buildings are usually erected 
with greatest care and invariably equipped 
with flue linings. In the outlying dwelling 


districts, however, where less rigid atten- 


tion is given to safe building construction, 
and flue lining not as universally used, the 


majority of fires are due to defective flues. 


The report of the Fire Marshal of the 
State of Indiana shows a total of 904 fires 
in one year caused by defective flues. 


The report of the State Fire Marshal of 
Iowa shows 319 fires from defective flues, 
and 417 from sparks from chimneys. 


The largest fire in the history of Marion, 
Ohio, a conflagration resulting in a loss of 
$150,000, started through a defective flue. 


The picturesque, palatial clubhouse at 
Cranwood Driving Park, Cleveland, Ohio, 
was wrecked by fire starting in the attic 
from a defective chimney. The loss was 
estimated at $35,000 to $40,000. 


Such items as the above can be found in 
the columns of the newspapers every day. 
And yet every one of the fires caused by 
defective flues and chimneys could have 
been avoided if Fire Clay Flue Lining had 
been used. 


The Nation’s Fire Toll 


$250,000,000 loss and 5,000 deaths per 
year—not considering the innumerable in- 
juries and intense suffering of survivors. 


Moral: 
Keep in Step with Fire 
Prevention and Safety. 


Uy a UO 8 a 
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Fires of this magnitude often occur as the result of a defective flue in a nearby building. 
—Courtesy S. A. F. E. 


Thousands of dwellings in this 
country, many of them palatial, 
burn each year. This should be 
prevented. 


—Courtesy of Safety Engineering. 


10 


What Consulting Engineers, Architects 
and Fire Chiefs Say About Fire 
Clay Flue Lining 


Washington, D. C., Dec. 8, 1915. 
Mr. John L. Rice, Sec’y, 
The Vitrified Clay Industry, 
Columbus, Ohio. 
My Dear Sir:— 

You may quote me as being most thoroughly in sympathy 
with your efforts and enthusiastically in favor of burnt clay 
flue lining. Your statement that 25% of the fires begin 
through the agency of defective flues is conservative. Big 
commercial buildings are usually erected with more care and 
their percentage of fires on account of flues is low, bringing 
down the general average. It is in suburban and rural dis- 
tricts, where brickwork is skimped, and the buildings thrown 
together, that such a regulation becomes imperative. I have 
endless data but it would be some trouble to put it together, 
but I feel justified in an off-handed estimate that nearer 60% 
than 20% of the rural and suburban fires can be traced directly 
to defective flues. 

Glad to help you in any way possible in the much desired 
benefit you hope to give the people of Ohio. 

Very truly yours, 
F, W. FITZPATRICK. 


VIRGIL G. MARANI é 
Civil and Consulting Engineer, 702-3 The 1900 Eucid Bldg. 
Cleveland, Ohio. 


Possibly the greatest cause of fire is a defective flue lining. 
You will find a great many architects and engineers who seem 
to think that the requirement of a flue linining is controlled 
by the size of the chimney. In other words, their idea seems 
to be that only chimneys of a certain area in square inches 
should be flue lined. 

You will see how inconsistent such an impression is, be- 
cause the size of the chimney controls the volume and the 
height controls the draught, so that a very small chimney 
with insufficient volume or size, is a more dangerous proposi- 
tion than a chimney that is too large for its requirements. 

There is also a class of architects and engineers who state 
that chimneys used for vapor or gas stoves do not require flue 
linings. This, also, is a poor principle, because the use to 
which a chimney is put cannot be controlled by state or muni- 
eipal authority, and the gas chimney of today becomes the gas 
and smoke chimney of tomorrow. This will be particularly 
true should the natural gas supply give out, as it will, for 
then all chimneys now passing natural gas fumes would be 
immediately used for coal and other fuel, and in every case, 
would be found to be entirely too small. If these chimneys 
are not flue lined, then the hazard of fire from defective flues 
will be greatly increased. 

An examination of the various building codes and a detailed 
account of the extent to which flue linings are used in modern 
buildings, is beyond the scope of this letter, and would require 
very exhaustive research; but in this city, it has been cus- 
tomary to call for flue linings in all chimneys greater than 64 
square inches. You will notice that this ruling makes a chim- 
ney 8” x 8” exempt. This should not be the case, for in 
small dwellings, this is the prevalent size. 

If my humble opinion is of any value, I would state that 
all chimneys built of small units, as brick, with mortar 
joints, be compelled to have flue linings, and that the only 
construction exempt would be construction where, as in many 
large chimneys, there were double walls, or in the case of 
some of the patented concrete chimneys which are made of 
blocks the size and form of the chimney, and which fit into 
each other with an interlocking, recessed, or over-lapping joint. 

The cost of flue lining is so small that anyone desiring safe 
and good construction could not object to it. As stated in 
the previous part of my letter, all openings to be used to 
carry off the products of combustion, whether they be for gas 
. other fuels, should be flue lined; with the exceptions noted 
above. 


Very truly yours, 
VIRGIL G. MARANI, 
Consulting Engineer. 


CANTON FIRE DEPARTMENT 
Canton, Ohio, July 2, 1914. 
John L. Rice, Secretary, 


The Vitrified Clay Industry, Akron, Ohio. 


Dear Sir:— Relative to chimney construction, I will say 
chimneys should be a double chimney—brick, laid in cement 
and a tile, fireproof tile, inside laid in cement. 

Very truly yours, 
R. O. MESNAR, Chief. 


Findlay, Ohio, Sept. 24, 1914. 
Mr. John L. Rice, Sec’y, 
Vitrified Clay Industry, Columbus, Ohio. 
Dear Sir:— 

In reply to your inquiry relative to the use of fire clay flue 
linings, I will state that I consider their use not only desira- 
ble, but that their use for safety of the general public should 
be made compulsory, and it is my opinion that in flues where 
natural gas has been used for a period of years, they have 
been rendered unsafe when other fuel is resorted to for heat 
producing, 

Very truly yours, 
C. M. ARTHUR, 
Chief of the Fire Department. 


J. MILTON DYER, Architect 
825 Cuyahoga Building. 
Cleveland, Ohio, Dec. 10,1913. 
Hon, Erastus G. Lloyd, 


Chio Senate, Columbus, Ohio, 
Dear Sir:— 

We would state that it is our uniform practice to line flues 
with terra cotta flue lining, or fire brick, set in fire clay mor- 
tar. We use fire brick in all power plants or large heating 
plants for a certain distance above the opening for connection 
of the breeching to the flue. For ordinary chimneys, such as 
fireplaces or residence chimneys, or minor chimneys in other 
buildings, we use the terra cotta flue linings, 

Yours very truly, 
J. MILTON DYER, per M. P. Potter. 


ELMER L. GERBER, Architect 
U. B. Building. 
Dayton, Ohio, Dec. 5, 1913. 
Hon. E. G. Lloyd, 
Member of Ohio Senate, Columbus, Ohio. 

Dear Sir:—All my specifications provide that all flues shall 
be lined throughout their entire length with fire clay flue lin- 
ing. I do not believe, however, it is the practice among spec- 
ulative builders to always use flue lining, and I think it would 
be interesting if the State Fire Marshal were to inquire, in 
the case of fires resulting from defective flues, whether or not 
the buildings have been designed by architects, and the condi- 
tions under which the buildings were erected. 


Yours truly, 
ELMER L. GERBER, 


WILM KNOX & JOHN H. ELLIOT, Architects 
Rockefeller Building. 
Cleveland, Ohio, Dec, 4, 1913. 
Mr. E. G. Lloyd, 
Columbus, Ohio. 

Dear Sir:—We have used tile flue lining for the past twenty 
years in all chimneys built under our supervision, up to 16” x 
16” in size; in all larger chimneys we use, for one-third of 
the height of the chimney, at least, fire brick lining. 

The City of Cleveland Building Code requires that all chim- 
neys shall be lined with tile flue lining for 576 sq. in. in clear 
area or less; those having over 576 sq. in. to be lined with 
fire brick in addition to an air space between outer and inner 


wall. Yours very truly, 
KNOX & ELLIOT. 


WILLIAM EARL RUSS, Architect 
Merchants Bank Bldg. 
§ Indianapolis, Ind., Dec. 11, 1913. 
Mr. Erastus G. Lloyd, 


Ohio Senate, Columbus, Ohio. 

Dear Sir:—In answer to your letter of Dec. 5th, would say 
it is my practice to require the lining of flues with the regu- 
larly manufactured terra cotta flue lining. I think it is like- 
wise the practice of all reputable architects to require the 
same thing. Yours respectfully, 

W. E. RUSS. 


EDWARD 0. FALLIS, Architect 
Nasby Building. 
Toledo, Ohio, Dec. 16, 1918. 
Mr. E. G. Lloyd, Columbus, Ohio. 

Dear Sir:—In answer to your inquiry regarding the use of 
flue linings. For more than twenty-five years smoke flues con- 
structed under my specifications have without exception been 
constructed with fire clay flue linings. 

Yours respectfully, 
E, 0. FALLIS. 


Three Object Lessons in Dangerous Chimney Construction 


Chimney built with brick 
on edge and unlined. Roof 
in contact. Cracks in chim- 
ney under the roof, same as 
appear above it. The hazard 
is apparent. 


Courtesy National Board of Fire Underwriters. 


Courtesy National Board of Fire Underwriters. 


Floor construction built into chimney wall. Chimney one 
brick thick unlined. Floor timbers also in contact with 
chimney. Vibration loosened brick and caused fire. 


Chimney on wooden sup- 
ports ina garret space. Walls 
one brick thick unlined. 
White spots are caused by 
sunlight shining through 
holes in the partially burned 
roof. 


Courtesy National Board of Fire Underwriters. 
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Building Code Suggestions 


N INVESTIGATING any fire, great or small, discovery of the cause is of far greater 
importance than reporting the effect. It has been well said that “More important 
than the fires that have already occurred are those fires that are likely to occur.” It 
is unfortunately true that the general public which sees and feels the effect rarely 

appreciates the full importance of the cause. If a fire starts from a defective chimney or 
flue and burns a wood shingle roof, it would be more logical to pass an ordinance rigidly 
controlling the construction of flues and chimneys, rather than one prohibiting the use of 
shingles. Since the burning shingle roof can be seen, legislation is directed against it and 
not against the defective chimney, which cannot be seen, yet which was the prime reason 
for the fire. 


In the revision of building codes which is under way or in contemplation in a great 
many cities, one of the important considerations is proper chimney, flue, smoke pipe and 
fireplace construction. The National Board of Fire Underwriters of New York City has 
recently published a pamphlet prepared by its Consulting Engineer, Ira H. Woolson, one 
of the geratest authorities of firesafe construction in the country, entitled “Dwelling 
Houses—A Code of Suggestions for Construction and Fire Protection.” Its recommenda- 
tions as to proper chimney, flue, smokepipe and fireplace construction are so valuable that 
permission has been obtained to reprint extracts: 


Section 40. Defective Chimneys. (j) Carelessness in not keeping chimney 
i clean, and joints in brickwork properly 
1. The worst single cause of fires in every pointed. 


State in the Union is the defective chimney, in- 


cluding flues and stovepipe connections. The Section 41. Chimneys and Flues. 


combination of defective chimney flues and 1. The walls of dwelling house chimneys 
wooden shingle roofs is the most prolific of all used for stoves, ranges, fireplaces, heating 
known causes of fires. Statistics show that on an furnaces, or other heating appliances, and irre- 
average over one-fifth of all dwelling house fire spective of whether the fuel be wood, coal, or 
losses are due to these causes, and in some States gas, shall never be less than four inches thick, 
the ratio is as high as one-third. A large pro- and lined with hard burned terra cotta or fire 
portion of dwelling house fires approximate a clay flue lining. 

total loss. Proper chimney construction is there- _ Note: ‘The lining of chimney flues is very important, for 
fore, the one most important structural feature it prevents the disintegration of mortar and bricks, due to flue 


gases and temperature expansion. The omission of lining is a 


in reducing the chances of fire. serious defect in old chimneys, and the cause of numberless fires. 

2. The reasons why chimneys are such fruit- 2. Only lining made for the purpose and 
ful sources of fires are numerous; the following adapted to withstand high temperatures should 
are the principal ones: be used. Such lining is not subject to disintegra- 


tion by ordinary flue gases. Other varieties are 
liable to crack and have pieces fall into the chim- 
ney, thus opening the possibility of exposing de- 
fective mortar joints in the brickwork with con- 
sequent danger. 


(Note: In regions where natural gas is used for fuel it is 
claimed that ordinary terra cotta flue lining will disintegrate 


(a) The use of sewer tile or other clay or con- 
crete tubes for a chimney. They are very 
liable to crack due to unequal expansion, 
thus permitting the escape of sparks and 
hot gases, which will ignite woodwork or 
other combustible material near them. 


(b) Building chimneys with brick on edge is by the action of the flue gases and crumble in the chimney. 
a practice all too common in some parts blag gre =. cme a be peri Booed : = 
of the South and ‘Middle West. It is po nag Tine the cilasty with fire brick,” tater: : 
very little, if any, better than the unpro- ary ; ; 
tected tile chimney, and is vigorously 3. Flue linings shall be one inch thick, shall 
condemned. not have collars, shall be set in cement mortar, 

(c) Chimney walls built with brick flatwise, with the joints struck smooth on the inside. The 
but only one brick thick, and flues un- linings shall be built in as the chimney is con- 
lined. structed, and all spaces between brickwork and 

(d) ‘Supporting Chimneys on the timber con- lining filled with mortar. 
struction of a building, or brackets; or in- Note: Rectangular linings fill the flue space better and 


make it easy to fill voids with mortar, thus producing a strong 


sufficient masonry foundation when the chimney, but a round flue is somewhat easier to clean, and it 


chimney rests on the ground, is said to give a better draft. ‘The square form is commonly 

(e) Two or more connections to a single flue. used, 

(f) Building woodwork into the wall of chim- 4. The flue lining shall start from the bottom 
ney, or placing it in contact with the ex- of the flue, or from the throat of a fireplace if the 
terior surface. ‘ : flue starts from a fireplace, and shall be carried 

(g) Smokepipes arranged to enter chimney in up continuously the entire height of the flue. If 
vertical run. : ‘ the thickness of the masonry surrounding the 

(h) Carelessness in sealing connection | be- throat be less than eight inches in any part, the 
tween smokepipe and chimney, and failure lining shall start at bottom of the lintel. 

_.. to anchor pipe to chimney. | : Note: Masons are often careless about lining the flue even 

(i) ‘Carelessness in not renewing smokepipe where the specifications call for it, and are apt to omit it until 
which has rusted out where it connects they get to the straight part of the flue. This makes the flue 


: . : : : dangerous at its hottest point. Watch chimney construction 
with chimney, also in allowing combusti- carefully, and see that details recommended are not ignored by 
ble material too near the pipe. the mason. 
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5. Not more than two flues shall ‘be per- 
mitted in the same chimney space, and the joints 
of the two sets of flue linings shall be offset at 
least six inches. When there are more than two 
flues in a chimney, each third flue must be sepa- 
rated from the others by a withe or division wall 
at least four inches thick and bonded into the 
side walls. This is necessary to insure stability 
of the chimney. It also prevents possibility of a 
fire in one flue involving the others. See Plate 
for details of proper chimney construction, 


6. The walls of stone chimneys should be at 
least four inches thicker than required for a cor- 
responding brick or reinforced concrete chimney. 


7. The joints on the inside of all chimneys 
and flues shall be struck smooth. No parging 
mortar or plaster should be permitted. 

Note: The plastering is liable to fall under the influence 
of heat and weather, and not only choke the flue, but tear out 
the mortar between the joints of the bricks. Flue lining will 
prove the cheapest in the end for it will maintain a smooth 
flue which is easy to clean and will discouarge nest-building 
by chimney swallows. 


8. It is recommended that a minimum flue 
area of 64 square inches be furnished where the 
fuel used is wood or coal. In some cases where 
a single medium sized coal stove is connected to 
a flue, an area of 56 square inches may be per- 
missible. This can be secured by use of a 714x7% 
inch flue lining which is one of the standard sizes, 

Furnace and fireplace flues should be not less 
than 96 square inches in area, and for the latter 
144 square inches would be a better minimum; 
greater areas are often necessary. 


9. The walls of brick buildings when not less 
than 12 inches in thickness, may form part of 
chimney or flue. In no case shall a chimney or 
flue be corbelled out more than 6 inches from 
the wall, and in all cases the corbelling shall con- 
sist of at least 5 courses of brick. Flues in party 
walls shall not extend beyond the center of the 
walls, and their location shall be permanently 
indicated on both sides of the walls. 


10. Build all chimneys from the ground up. 
None of their weight should be carried by any- 
thing except their proper foundations. Founda- 
tions should be at least 12 inches wider all 
around than the area of the chimney. The 
foundation for an exterior chimney should be 
started well below the frost line. 


11.. A chimney shall never rest upon or be 
carried by wooden floors, beams, or brackets, or 
hung from wooden rafters. 


Note: Wooden construction is certain to shrink, and 
beams carrying heavy loads always deflect in time even though 
they may support the load without sign of distress when first 
applied. Settlement is sure to occur, and such movement not 
only injures the walls and ceilings of the house, but is very 
liable to crack the chimney and render it dangerous. Such 
chimneys are always several feet in height above the roof, thus 
offering considerable surface exposure, and owing to their un- 
stable support they will sway in a heavy wind. This also 
tends to produce open joints at the roof line, which is a most 
hazardous place for sparks to issue as they come directly in 
contact with the woodwork, 


12. Do not support chimneys on iron brackets 
or stirrups attached to wooden construction how- 
ever carefully devised. This practice is not un- 
common, but is hazardous for reasons explained 
above. Furthermore, a small fire around the base, 
from any cause, may drop the chimney and form 
a draft for rapid spread of fire. 


Note: It is well known that steel begins to lose its 
strength at about 500 degrees Fahr., and at 1,000 degrees 
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¥ahr. approximately 50 to 70 per cent of its strength is gone. 
Such temperatures are produced in an ordinary fire, and if 
maintained even for a short time are almost sure to produce 
eollapse of exposed steel structural members. 


13. ‘When a chimney is to be cut off below, in 
whole or in part, it should be wholly supported 
by brick or stone work, or steel construction, 
properly erected from the ground up. 

Piers which support chimneys shall start from 
the foundation on the same line with the chim- 
ney breast.. They should be not less than 12 
inches on the face and should be properly bonded 
into the walls. 


14. Build all chimneys to a point at least 3 
feet above flat roofs, and 2 feet above the ridge of 
peak roofs, and provide a proper capping of 
stone, terra cotta, concrete or cast iron. 


Note: Unless brick chimneys be capped or the top bricks 
tied together in some secure manner, the mortar joints will 
loosen by the action of heat and weather, and in time will fall 
out. This will loosen the brick and form holes between them, 
thus making a place for soot to accumulate and render the 
chimney unsafe. Chimneys with plain tops will last longer 
and are safer than those with courses of brick corbelled out 
near the top for ornamental effect. The lack of good bond 
— such brick to get loose and in time they are liable to 

‘op. 


15. Under no circumstances shall the brick- 
work of the chimney be extended out over the 
roof by the projection of the course of brick 
nearest to it. 


Note: Such overhanging projection or shoulder will inevita- 
bly cause cracks in the chimney in case the chimney settles; 
the roof in such event lifting the upper portion of the chim- 
ney by means of the overhang or shoulder and causing a crack 
at the most dangerous of all places. 


16. ‘Connection between chimney and roof 
shall be made with sheet metal flashing, arranged 
to overlap and allow for movement that may 
occur between chimney and roof. 


Note: Copper is the best metal to use. It costs but little 
more than tin or sheet iron, and will be permanent, whereas 
the latter will rust and it is difficult to replace a flashing after 
it has failed. Zine resists corrosion well, but melts easily, 
so in case of fire it would quickly disappear, leaving a draft 
opening around the chimney, thus contributing to the spread 
of the fire. For the same reason lead should never be used, 


17. Flues should be made as nearly vertical 
as possible to secure the best draft, and there 
should be but one connection to a flue. 


Note: Fires are constantly occurring from having more 
than one connection to the same flue, the sparks passing from 
one opening through another. 


18. Portland cement mortar only should be 
used in the construction of chimneys and flues. 


Note: Portland cement mortar is very superior to lime 
mortar in resisting the action of heat and flue gases. The lat- 
ter disintegrates in time, and is liable to fall out of the joints, 
thus producing a hole through which a fire is likely to ori- 
ginate. Some building laws specify that cement mortar need 
only be used for the foundation of a chimney and the portion 
exposed to the weather above the roof. This is unwise; for 
reasons stated above, the whole inside of the chimney exposed 
to heat, should also be built with cement mortar. Cement is 
much cheaper today than when such specifications were origin- 
ally written, and considering the small amount of mortar: nec- 
essary to build a chimney, the difference in cost between 
cement and lime is of small account compared with the 
superiority of the former. 
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Prate VII. 


Section 44. Fireplaces. 


1. The walls of fireplaces should never be 
less than 8 inches thick, and if built of stone the 
minimum thickness should be 12 inches, 


2. It is advisable that the backs of all fire- 
places be lined with firebrick or cast iron. When 
a grate for burning coal or coke is set in a fire- 
place it is imperative that a lining of firebrick at 
least 2 inches in thickness shall be added to the 
firebrick; or soapstone, tile or cast iron may be 
used, if. solidly backed with brick or concrete. 
For area of fireplace flues, see Section 41, para- 
graph 8. For line of fireplace flues, see Section 
41, paragraph 4. 


3. IAll fireplaces and chimney breasts where 
mantels are placed, shall have trimmer arches or 
other approved fireproof construction supporting 
hearths. The arches and hearths shall be at least 
20 inches in width measured from the face of the 
chimney breast. The arches shall be of brick, 
stone, terra cotta, or reinforced concrete, not less 


than 4 inches in thickness. A flat stone may be 
used to carry the hearth instead of an arch, if it 
be properly supported and a suitable fill be pro- 
vided between it'and the hearth. The length of 
the trimmer arch and of the hearth shall be not 
less than the width of the chimney breast. The 
hearth shall be of brick, stone, tile. or concrete. 
False fireplaces shall only be permitted against 
unfurred masonry walls. 

Wood centering under trimmer arches shall 
be — before plastering the ceiling under- 
neath. 


4. No coal burning heater shall be placed in 
a fireplace which does not conform to the fore- 
going requirements and have an incombustible 
mantel. No wood mantel or other woodwork 
shall be placed within 8 inches of the side nor 
within 12 inches of the top of any open fireplace. 
No combustible summerpiece or fireboard shall 
be used in connection with any open fireplace, 

Provide a substantial spark screen for all 
wood-burning fireplaces. For construction of 
fireplaces and flues, see Plates. 


Chimney and Flue Ordinance 


Suggested by National Fire Protection 
Association 


An Ordinance to Provide for the Safe Construc- 
tion of Chimneys, Flues and Fireplaces 
in the City Town or Village of............0-.0 


1. *Brom:and after-the:. ...0 6.9 .kws os day of 
PPE Ske Rue 19.... it shall be unlawful for 
any person or persons to erect in or near any 
building any chimney, flue, or fireplace, whether 
for heating, ventilating or whatsoever purpose, 
or to remodel or reconstruct any chimney, flue, or 
fireplace in any building, unless such chimney, 
flue, or fireplace shall be erected in accordance 
with this Ordinance. 


2. '‘CHIMNEYS.—AIl chimnevs in frame 
buildings, for stoves, fireplaces or furnaces, shall 
be well and securely built from the ground up 
and through the building to a point at least 3 
feet above flat roof and 2 feet above ridge of peak 
roof of such building; the walls of chimneys shall 
be of brick at least 8 inches in thickness (if fire- 
place is of stone,ssame must be 12 inches thick— 
the inside of fire surface lined with fire brick), or 
of brick 4 inches thick and lined continuously 
with well burned clay or terra cotta pipe, and be- 
ginning with foundation, such brick or stone work 
shall be laid in cement mortar up to the first 
floor, and thence above to a point where chimney 
protrudes through the roof of building the brick 
work may be laid in good lime or fire clay mor- 
tar, and brick work carefully bonded or anchored 
together or properly capped; and from and above 
the roof to top of chimney the brick work shall 
be laid in cement mortar. All joints shall be 


struck smooth on inside, except when lined with 
burnt clay or terra cotta pipe. 

When two or more separate flues are provided 
in chimney, the division walls between flues may 
be only 4 inches in thickness. 

No chimney shall be started or built upon any 
floor or beam of wood. 
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3. BEAMS OR WOODWORK NEAR 
CHIMNEY.—No wood casing, furring nor lath 
or other woodwork shall be placed in, against, or 
within 2 inches of chimney, except that wood 
mantels, floors and base boards, when protected 
by asbestos or other fire-resisting material, may 
come in contact with plaster covering chimney 
or flue. 

All wood beams shall be trimmed away from 
chimneys. 


4. TRIMMER ARCHES.—AII fireplaces and 
chimney breasts shall have trimmer arches to 
support hearths, the arches to be constructed as 
follows :— 

(a) ‘Shall be made of brick, stone, burnt clay 
or concrete. (b) The length of a trimmer arch 
shall not be less than the width of the chimney 
breast, and width at least 20 inches measured 
from face of chimney breast. 

Wood centers under trimmer arches shall be 
removed before plastering ceiling underneath. 


5. FIREPLACES.—(a) All hearths shall be 
composed of incombustible material. (b) If a 
heater is placed in fireplace, then hearth shall be 
of such area as to permit of 6-inch clearance be- 
yond heater each open side. (c) All fireplaces in 
which heaters are placed shall have incombustible 
mantels. (d) ‘No wood mantel or other wood- 
work shall be exposed back of a summer piece; 
the iron work of the summer piece shall be placed 
against the brick or stone work of the fireplace. 
(e) No fireplace shall be closed with a wood fire 
board. (f) When a grate is set in a fireplace, a 
lining of fire brick, tile or cast iron shall be 
added to the fire back. 


_.6. Chimneys and flues partly or wholly out- 
side the building shall be constructed as described 
in Sections 2, 3, 4, 5 and 8. 


7. 'Chimneys and flues, in brick buildings, for 
fireplaces or furnaces, shall be constructed as 
described in Sections 2, 3, 4, 5 and 8, except that 
the walls of buildings when not less than 13 
inches in thickness may form part of chimney. 

In no case shall a chimney be corbelled out 
more than 8 inches from the wall, and in all cases 
the corbelling shall consist of at least five courses 
of brick. Flues in party walls shall not extend 
beyond the center of said walls. 

When a chimney or flue is to be cut off below, 
in whole or in part, it shall be wholly supported 
by brick, stone, iron or steel work, properly 
erected from the ground up. 


8. The upper part of chimney walls may be 
only 4 inches in thickness, from a point at least 
6 inches above the roof-covering of building to 
the top of chimney, provided the chimney be 
capped with terra cotta, stone or cement, or the 
bricks are carefully bonded or anchored together. 


9. At the completion of building all flues 
shall be properly cleaned, rubbish removed, and 
flues left smooth on inside. 


The Board of Selectmen 
shall appoint an architect or competent builder, 
to be known as the chimney inspector, whose 
duty it shall be to examine and inspect all chim- 
neys or flues hereafter erected, remodeled or 
altered. 


10. { The Mayor, with the consent of Council 


11. Whenever a chimney shall be reported to 
the chimney inspector as dangerous, or discov- 
ered to be so by him, he shall at once issue a 
written notice to the owner thereof to forthwith 
repair or demolish the same. 


12. The chimney inspector shall issue to the 
owner, architect or builder of each new, remod- 
eled or altered chimney or flue a certificate stat- 
ing that the said chimney or flue has been in- 
spected and found to be in accordance with the 
regulations as herin prescribed. 


13. The owner, architect or builder shall, 
upon receipt of the certificate mentioned. in Sec- 
tion 12, pay to the chimney inspector a fee of 
Ve viene dollars for each single chimney, and 


Sxsehene ea dollars for each chimney -containing 
two or more flues, that may be erected, altered or 
remodeled by the said owner, architect or builder 
in or near any one building. The maximum fee 
to be paid to the chimney inspector for inspection 
service and certificate for any one building shall 
not exceed the ‘sum of.......... dollars, except 
that for any one building having more than four 
chimneys the fee of the chimney inspector shall 
Dee dollars for inspection service and cer- 
tificate. All fees shall be paid into the ‘City, 
Town or Village treasury weekly by the in- 
spector. 


14. For a faithful and full performance of his 
duties as herein prescribed the chimney inspector 
shall receive as compensation a salary of....... 
dollars per annum. 


15. Any person or persons, whether owner, 
builder or mechanic, who shall violate any Section 
of this Ordinance shall be deemed guilty of a 
misdemeanor and shall be fined not less than $10 
nor more than $100 for each offense; and any 
chimney or flue which is built in violation of 
any section of this Ordinance shall be immediate- 
ly demolished or rebuilt. It shall be the duty of 
the chimney inspector to see that this Ordinance 
is enforced. 


16. It shall be the duty of each owner, archi- 
tect or builder to notify the chimney inspector in 
writing when work on any new chimney or flue, 
or alterations to any existing chimney or flue, has 
‘been started, and should said owner, architect or 
builder fail to notify the chimney inspector until 
after the building containing the chimney or flue 
shall have been completed he shall be required to 
furnish such proof as the chimney inspector shall 
require that the chimney is not in violation of 
any of the provisions of this Ordinance; or shall 
be required to rebuild as much of said chimney 
or flues as the chimney inspector shall require. 
The chimney inspector is hereby authorized in 
such cases to collect double the amount of his 
ordinary fee, as prescribed in Section 13. 


This Ordinance shall take effect and be in 
force from. and: iatter thes.) cee day of 
1 aR Eb an a ing ban 1D 2 


Members are urged to have the above ordinance enacted in all cities, towns 
and villages where there is no building code, or where the safeguarding 
of chimneys is not otherwise satisfactorily provided for. 
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Impermeable Vitrified Clay Wall Coping 


Vitrified Clay Wall Coping protects mortar and keeps it from washing out between 
the joints; holds the brick tightly together and makes a very attractive finish for the top of 


brick walls. 


Being salt glazed and vitrified, this coping makes a superior and more lasting cover- 
ing for exposed walls than any other material now in use. 


The regular length is two feet, but we make and carry in stock various lengths, viz: 
4, 6, 8, 12, 16 and 18 inches—and 8, 9, 12, 13 and 18 inches in width, with starters, corners, 
angles, etc., which enable us to cover any length of wall. 


~ <i 
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When ordering Vitrified Clay Wall 
Coping, the length and width wanted 
should be specified, or an exact drawing 


of the wall to be covered should be sent. 


Fire Clay Chimney Tops 


Chimney Tops make a very neat fin- 
ish for brick chimneys and add consider- Sea ee ae 
ably to the architectural appearance of a_ | 
building. When properly cemented on | 
top of the brick chimney, they hold the | 
bricks together, preventing them from | 
becoming loose and falling. Then, too, 


a chimney top aids the draft in a flue. 


Fire Clay Chimney Tops are particu- 


larly desirable for use on the chimneys peo PR ican aides Sas 


of residences, apartment houses, hotels, 
shops, business blocks and factory build- 
ings. They are made in sizes and styles 
suitable for every requirement and to 
harmonize with any architectural design. 


A few of the most popular styles are 


shown on this page. 


NOS. 10, 11 AND 12 


F 


NOS. 4.5 AND 6 NO. 22 NG, 2t 


The Sewer Pipe Manufacturers Association 
Second National Bldg., Akron, Ohio 
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Vitrified Clay Pipe for House 
Drains 


HE house drain is that part of the horizontal pipe of a house drainage system which 
receives the discharge of all soil, waste and other drainage pipes inside the walls of 
any building and conveys the same to the house sewer, three to five feet outside the 
foundation walls of such building. 


Obviously, the house drain is one of the chief essentials of sanitation, so efficient house 
drainage is as important as the foundation of the structure. 


There is little to be said on this subject that can be considered new, because sanitary 
house drainage has been repeatedly and exhaustively discussed by leading sanitarians as 
well as laymen. There are many things regarding the construction of house drainage sys- 
tems which the layman can comprehend as well as the expert, and though sanitary authori- 
ties sometimes disagree as to the fundamental requirements of sanitation, yet it is a topic so 
vitally important that it deserves the serious consideration of architects, contractors, builders, 
plumbers, sanitary engineers, home owners and all others who at any time have anything 
to do with the specifying, or installing of house drainage systems. 


The house drain, when brought in underneath the cellar or basement floor should, above 
all, be constructed of a material that will withstand all the acids and gases of the sewage 
from within and the sulphur and other elements abounding in the earth’s soil which are 
sure and speedy destroyers of some materials available for the construction of house drain- 
age systems. 


We believe in sanitation and are able to demonstrate to the building world that Vitrified 
Clay Pipe for underground drainage has proved itself the perfect, ideal material which has 
stood the test of all known destructive forces and stands today peerless and alone for the 
important purpose which it serves. 


It is plainly noticeable 
that when the facts regard- 
ing Vitrified Clay Pipe, its 
uses and reliability, are 
known it is always specified 
and used for underground 
drainage. 


Vitrified Clay Pipe is be- 
ing more and more exten- 
sively used for house drains, 
and there are substantial 
reasons for this condition. 


It Is Sanitary 


— e ce 


The smooth, glazed inte- 
rior of vitrified pipe presents 
no obstacle, however small, 
to the free flow of the con- 
tents. Even a small projec- 
tion or inequality inside an 
iron pipe may gather debris 
in increasing quantity and 
soon clog the pipe, necessi- 
tating expensive work in re- 
moving the _ obstruction. 


The Cuyahoga Building, one of Cleveland, Ohio’s, oldest office Vitrified Pipe flushes clean- 
buildings. House Drain of Vitrified Clay Pipe in perfect condition. ly ; nothing adheres to it. 


2) 
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It Is Durable 
Vitrified Earthenware is indestructible. Specimens exist today that are at least two 
thousand years old. In Brooklyn, N. Y., are sewer pipes of this material, in perfect condi- 
tion and constant use today, that were laid more than ninety years ago, Instances are com- 
mon where Vitrified Earthenware house drains have been in service for 30 years, without 
having cost one penny for repairs or replacement. In contrast to this, the life of a cast iron 
sewer pipe averages but little over 10 years. 


It Is Economical 

Not only economical by reason of its unlimited life, so that even if the first cost were 
treble what it is, Vitrified Pipe would still be less ex, ensive in the long run; but the first 
cost is but a fraction of that of cast iron pipe. This is clearly shown by comparison of 
actual estimates. Thus: 

At Altoona, Pa., 111 feet of 4-inch cast iron pipe, in place, cost a little over 35 cents per 
foot; 111 feet of 6-inch Vitrified Pipe (giving larger capacity), in place, cost a little less 
than 14 cents per foot. 


Figures Quoted Miller Rubber Co,, Akron, 
Ohio, for Installing 100 Feet of Cast 
Iron Pipe for House Drain, 
August, 1915: 


100 ft. 8” cast iron pipe @ 78c.$ 73.00 


160 Ibs. caulking lead @ 5c.... 8.00 
7 hours’ time of plumber, lay- 

ing and caulking @ 75c.. 5.25 

7 hours, helper @ 25c....... 1.75 


20% on materials used, $81.00. 16.20 


OER cio sara ieteuis wisleiw eas $104.20 


Cost of Installing 100 Feet of Vitrified 
Pipe for House Drain: 

100 ft. 8” vitrified pipe @ 8-8/10c $ 8.80 

Cement and Sand, 3 sacks cement 


and 4 yards sand........ 2.10 
6 hours, plumber @ 45c..... 2.70 
6 hours, helper @ 25c....... 1.50 
20% on material used, $10.90.. 2.18 
ORL a saneleaaW sie usenes $17.28 
Cost of 100 ft. cast iron pipe for 
house sdraig oa wsce ance «++ $104.20 
Cost of 100 ft. vitrified pipe for 
PGMA OUST Catteni aa se alareiie.s 17.28 
$86.92 


The cost of clay pipe in this instance 
is about 15 per cent. low, as the clay pipe 
is manufactured in Akron, Ohio, 


—From The Plumbers’ Trade Journal, 
Steam and Hot Water Fitters’ Review, 
November 15, 1915, 


Mr. Plumber: 


The saving created by the 
installation of earthenware 
pipe for house drains, rather 
than more expensive materi- 
als, can be applied on some 
additional fixtures upon which 
you will realize a greater 
profit, or you will be able to 
make a better price to the 


The Hickox Building in Cleveland’s shopping district, House Drainof builder than your competitor 
Vitrified Clay Pipe has rendered satisfactory service. who figures on the higher 
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Vitrified Clay Pipe 
Drain is used inthis hand- 
some residence of Mr. C. 
C. Born, at Columbus, O., 
and has required no re- 
pairs. in 22 years. of 
service. 


( E CREELTD EH COIS A 


priced material, and at the same time you 
are furnishing him with an absolutely relia- 
ble and permanent piece of construction. 


It Is Serviceable 
Being impervious to the action of acids, 
which are always present in sewage, 
Vitrified Pipe is absolutely immune from 
corrosion due to this cause, as well as from 
rust. Cast iron pipe, on the other hand, is 
subject to both rust and corrosion, and in a 


SPITZER BUILDING, TOLEDO, OHIO. 


Four years after construction, original House 
Drain of other material was replaced by Vitrified 
Clay Pipe and today, after eighteen years of 
heavy service, there is absolutely no indication 
of deterioration. 5 


few years invariably becomes so honey- 
combed and unsanitary as to be a menace 
to health and property. Vitrified Pipe is a 
non-conductor of electricity, hence is never 
attacked by electrolysis, which annually 
ruins thousands of feet of iron pipe. 


It Is Practical 
What is more practical than a Sanitary, 
Durable, Economical and Serviceable ma- 
terial? When you find a material that em- 
bodies all these qualities there is nothing 
more to be desired. 


In view of these well-substantiated facts, 
no builder or architect is justified in specify- 
ing or installing a system of drains until he 
has thoroughly investigated the whole sub- 
ject. If he will do that, and base his decision 
upon proven facts and figures, uninfluenced 
by the advice of interested persons, he can 
reasonably come to no conclusion except 
that Vitrified Pipe will serve him best in 
every way. 


The following comments from men who 
have made a study of the house drain ques- 
tion and who are acknowledged as authori 
ties on the subject, prove conclusively that 
Vitrified Clay Pipe is the practical material 
for house drain construction. 


The Director of the Bureau of Stand- 
ards, U. S. Department of Commerce, 
writes: “Sewer pipe is practically unaf- 
fected by electrolysis, while cast iron pipe 


suffers decidedly.” 
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Residence of 
King G. 
Thompson 
Columbus 
Ohio 


George T. Hammond, Designing Engi- 
neer of the Bureau of Sewers, New York 
City, a national authority on drainage, told 
the National Association of Cement Users, 
in convention: “No one can tell how long 
an iron pipe used for sewage will last. 
Doubtless there are cases where an extra 
heavy pipe has lasted many years, especial- 
ly when above 24 inches in diameter, but 
such cases are exceptional and misleading. 
For sewerage, an iron pipe should not be 
used if avoidable.” 


Mr. Hammond also told the Ohio State 
Board of Health, in 1914. “We have tested 
properly made joints in Vitrified Pipe to 30 
pounds water pressure, in the laboratory of 
the city hall at Brooklyn. * * * Cast 
iron pipe is extremely perishable. * * * 
It requires constant care and watchfulness. 
There is also great difficulty in repairing 
joint connections, etc.” 


The Chief Engineer of London, Eng., in 
a letter to the Vitrified Clay Industry, 
writes: “As far as possible, the use of 
metal in sewers is avoided.” 

Huber & Gable, architects of the well- 
known Spitzer Building, Toledo, Ohio, say 
they are thoroughly opposed to the use of 
cast iron pipe for underground sewerage 
work, After four years’ use, the cast iron 
pipes under the cement floor of the base- 
ment of the Spitzer Building were found to 
be badly honeycombed and porous, so that 
sewage leaked through into the soil. At 
great expense the floor was torn up, and 
the iron pipe removed and replaced by Vit- 
rified Earthenware Pipes, which are in 


service today—after 18 years. From the 
experience gained in 30 years, Mr. Huber 
says he is convinced that nothing can take 
the place of Vitrified Pipe and comply with 
all laws of sanitation. 


The Norfolk Building, Cincinnati, Ohio, 
was erected 26 years ago and equipped with 
Vitrified Clay Pipe for all underground 
drainage. Nothing spent for repairs in 
more than a quarter of a century. This 
building belongs to the Emery Estate, 
which has built many others since, all are 
equipped with “The Permanent Pipe.” 


Mr. King G. Thompson 

In erecting his elaborate and beautiful 
residence at Upper Arlington, the aristo- 
cratic and exclusive residential district of 
Columbus, Ohio, Mr, King G. Thompson— 
one of the best-known real estate men in 
the United States—specified that Vitrified 
Clay Pipe should be used for the under- 
ground drainage system. 


With his long experience in building, 
Mr. Thompson is exceptionally well qual- 
ified to pass upon the merits of materials 
for house drains so the choice of Vitrified 
Clay Pipe was based on its superiority over 
every other material available for under- 
ground drainage systems. 


In installing his drains, Mr. Thompson 
has made permanent provision for all future 
needs in this line. He will have adequate 
service for all the years his home may en- 
dure, and if the building should ever be 
torn down, the drains will be found intact, 
unaffected by any of the agencies that are 


destructive to other materials that could 
have been employed for the purpose. 


Claims and Proof. 


Every claim we make for Vitrified Clay . 


Pipe is susceptible to clear, unmistakable 
proof. No one can honestly question the 
testimony of his own eyes; and actual, visi- 
ble proof of every statement made in this 
book can be easily verified by anyone in- 
terested. 

Vitrified Clay Pipe will outlast the 
building in which it is used. It is the only 
material that can claim to be “The Perma- 
nent Pipe.” 

It has been subjected to the most severe 
tests—more severe than those to which 
material will ever be put in actual use—and 
has made good in all. 

Vitrified Clay Pipe is more easily han- 
dled than any other suitable material, be- 
cause it weighs less per unit. The very 
wide range of shapes, sizes and lengths in 
which it is made, insures the proper pieces 
for every purpose. 
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The price per foot of Vitrified Clay Pipe 
is much below that of any other material of 
even smaller capacity. Proof of this is 
found in any price list, and will be admitted 
without any question. 

Its first cost—a low one—is the whole 
cost. Repairs are nothing. 

It costs less per foot to install Vitrified 
Clay Pipe, because a cheaper grade of labor 
may be utilized, and because the materials 
required to insure tight, permanent joints 
are much less expensive. 


Summing Up. 

Vitrified Clay Pipe, properly installed, 
has been shown by years of tests to be 
superior in every respect to pipe of any 
other material for underground drains. The 
person who uses it or the person to whom 
it is recommended will be better served 
than by any other means. For Vitrified 
Clay Pipe is—Good enough for a palace— 
Cheap enough for a modest cottage—Best 
of all for all kinds of buildings. 


The American Trust Building, one of Cleveland, Ohio’s, up-to-date 


office buildings. 
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House Drain of Vitrified Clay Pipe. 


Tic.1 ELEVATION 


STACK CONNECTIONS TO 
BUILDING DRAIN 


Fic.2A. PLAN VIEW. 


House Drain Specifications 


Approved by The Sewer Pipe Manufacturers Association 


N a specification or a building Code the 
use of the words Building Sewer or 
Building Drain, should be used instead 
of the words House Sewer or House 

Drain, for the apparent reason that all houses 
are buildings, while not all buildings are houses. 


The success or failure of a law suit is often 
based on a technicality less definitely defined 
than the difference between the words Building 
and House. 


In this day of Sanitary advancement most 
cities have a building Drainage and Plumbing 
Code which many Architects and Builders rely 
upon to secure a safe installation, so that it is of 
the utmost importance that these requirements 
be safe and reasonable. 


Due recognition should be taken of the legal 
status of such ‘Codes, that the law if invoked will 
not sanction a compulsory requirement for more 
than the minimum of safety. 


Too often unreasonable qualities of material 
and methods of installation are incorporated in 
such Codes where undue influence is brought to 
bear upon those having their preparation and a 
total disregard of the rights of property owners 
is manifested under the guise of stimulated 
anxiety for the health of the public. 


Such Codes are often copied by other cities 
entirely ignorant of the conditions under which 
they were prepared and so the injustice becomes 
intrenched, until it is exposed by those who will 
not allow the American principle of a square 
deal for all to be so grossly disregarded. 


The advocates of the use of one particular 
kind of material for Building Sewers and Drains 
often endeavor to exclude all other materials, and 
Engineers of recognized ability can be found 
who advance arguments in favor of the exclusive 
use of the materials of the firm engaging their 
services, thus creating the justified impression, 
that their counsel is not safe to follow by those 
whom the citizens have chosen to represent them. 


The particular defects which the advocates of 
one kind of material point out as justifying the 
prohibition of other kinds can be matched by 
equally good arguments against their own ma- 
terial. 


If Vitrified Earthenware Pipe is carefully laid 
on a solid bed of earth at a reasonable depth un- 
der ground and the joints made by the use of a 
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strand of hemp or oakum dipped in liquid cement 
and the joints filled and banked off with a mix- 
ture of one part live Portland cement and one 
part clean sharp sand, or an approved compound, 
and the bottom of vertical stacks or downspouts 
thoroughly encased in not less than four inches 
of Portland cement concrete to avoid the damage 
which might result from ice falling from the roof 
outlet, they will be found perfectly safe for ordi- 
nary buildings where there is no heavy traffic 
immediately over them or vibratory machinery 
adjacent thereto. 


For commercial buildings where there is heavy 
traffic over them, or vibratory machinery adja- 
cent thereto, they should be reinforced with not 
less than four inches of reinforced concrete. 


Vitrified Earthenware Pipe has advantages 
over other materials in view of its acid-proof 
quality which in these days of the use of acids in 
all kinds of buildings makes it particularly de- 
sirable. 


Great care must be exercised in attaching 
cleanouts to Vitrified Earthenware Pipe and the 
type of cleanout shown in Fig. 1 and Fig 1A on 
page 26 should be used to anchor the lug into the 
cement floor to avoid the effect of strain inci- 
dental to taking off the cleanout. 


Where the traps of floor drains underground 
are of Vitrified Earthenware they should be com- 
pletely encased in not less than four inches of 
Portland cement concrete in order to stand the 
strain of freezing, which occurs when the house 
is vacated in the winter and these traps often 
overlooked. 


‘Many modern Codes eliminate what is usually 
termed the “Main house trap” (but which should 
be termed the main building trap) in order to 
secure ventilation of the main sewer, but provi- 
sion should be made whereby those who so seri- 
ously object to its omission as to be willing to 
install a vent pipe stack from the sewer side of 
the trap extending through the roof, may be 
allowed to do so. 


Branches from the building drain should be 
made with Y branches laid flat in order to main- 
tain the air line at the top of the drain and reduce 
the possibility of back air pressure to a minimum. 
See Fig. 2 and Fig. 2A on page 26, 


The foregoing explanation is necessary to a 
clear understanding of the reasons for some of 
the following requirements which will be found 
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to cover substantially all that should be incor- 
porated in a specification. 


TITLE. 
Definition of Terms. 


Building Connections—That part of a build- 
ing sewer between the main sewer and curb line. 


Building Sewer—That part of the horizontal 
piping of a building drainage system extending 
from the building drain to the building connec- 
tion or cesspool and conveying thé drainage of 
but one building or building site. 


Building Drain—That part of the under- 
ground or lowest horizontal piping of a building 
drainage system which receives the discharge of 
all soil, waste and other drainage pipes inside the 


walls of any building and conveys the same to 
the building sewer not less than three feet out- 


side of the foundation walls of such building. 


Yard Drain—That part of the horizontal pip- 
ing and its branches which conveys the surface 
drainage from areas, courts, yards, or roof lead- 
ers terminating above ground, outside the walls 
of a building, to the building sewer or drain, or 
storm water drain, 


Subsoil Drain—That part of a drainage sys- 
tem which conveys the subsoil water from the 
foot of walls or below the cellar floor under 
buildings, to the building sewer or drain or storm 
water drain. 


Crock Sewer or Drain—Any sewer or drain 
constructed of vitrified earthenware pipe with 
hub and spigot ends. 


Materials. 


Earthenware Pipe and Fittings—All earthen- 
ware pipe and fittings, used for building sewers 
or drains and yard drains, shall be of the hub 
and spigot pattern, thoroughly vitrified through 
the thickness of the pipe and thoroughly salt 
glazed over the entire inner and outer surfaces 
and free from defects. 

Earthenware pipe used for sub-soil drains 
may be without hub or spigot. 


Cleanouts—Cleanouts and cleanout ferrules 
shall have not less than six iron pipe size taper 
threads and shall have brass screw cap or plug 
or where ferrule is of brass the screw cap or plug 
may be of iron. 


TITLE. 
Joints and Connections. 


Earthenware Pipes—All joints for earthen- 
ware pipe and fittings shall be made by first 
dipping a strand of hemp or oakum in liquid 
cement and calking it into the hub and then fill- 
ing the joint with a mixture of one part new 


Portland cement and one part clean sharp sand, 
or an approved compound. 

Each joint shall be carefully banked, wiped 
and cleaned. 


BUILDING SEWERS AND DRAINS AND 
YARD DRAINS. 


Independent-System—The drainage and plumb- 
ing system of each new building or new work in- 
stalled in an existing building shall be entirely 
separate and independent of that of any other 
building, except as provided in the following sec- 
tion; and wherever available every building shall 
have an independent connection with a public or 
private sewer. 


Exceptions Permissible—Where one building 
stands in the rear of another on an interior lot, 
and no private sewer is available, or can be con- 
structed for the rear building, through an adjoin- 
ing alley, court yard or driveway, the building 
drain may be extended to the rear building and 
the whole will be considered as one building 
drain. 


Connections with Cesspools—When a sewer 
is not available, the building drainage may be 
connected with cesspools or receiving vaults upon 
written permission from the Board of Health. 


Old Building Sewers and Drains—Old build- 
ing sewers and drains may be used in connection 
with new buildings, or new plumbing, only when 
they are found, on examination and test, to con- 
form in all respects to the requirements govern- 
ing new sewers or drains, as prescribed in this 
Code. 


Building Sewers and Drains—Excavation— 
Where a double system of drainage is installed 
the sanitary and surface building sewers or drains 
may be laid side by side in one trench. 

Tunneling for distances not greater. than six 
(6) feet is permissible in yards, courts or drive- 
ways, 

All excavations for the building drain shall be 
open trench work. 


Building Sewer and Drains and Yard Drains— 
Grades—aAll horizontal pipe shall be run in prac- 
tical alignment and at a uniform grade of not less 
than one-eighth inch per foot. 


Building Sewers and Drains and Yard Drains 
—Underground Traps—All underground traps 
shall be completely encased in not less than four 
(4) inches of Portland cement concrete. 


Building Sewers and Drains and Yard Drains 
—Material—The above shall be of earthenware, 
except that earthenware pipe shall not be used 
above ground. 


Building Sewers and Drains and Yard Drains 
—Size of—The size of building sewers and drains 


shall be in accordance with the following table. 


Fixtures and equivalents for a Sanitary or 
combined Sanitary and Storm water sewer shall 
be computed as follows: 


One water closet shall count as four fixtures. 


One pedestal or floor urinal shall count as two 
fixtures. 


Three feet of urinal trough or gutter, or wash 
sink and all other fixtures shall each count as one 
fixture, 


Twenty square feet of roof or yard area in 
horizontal projection shall count as one fixture. 


Maximum number of 


Size of Pipe. fixtures permitted. 


500 2 inch 20 fixtures 
1000 3 inch 40 fixtures 
2000 4 inch 96 fixtures 
3000 4 inch 192 fixtures 
4500 6 inch 336 fixtures 
7000 7 inch 560 fixtures 
9000 8 inch 840 fixtures 

12000 9 inch 1160 fixtures 
16000 10 inch 1600 fixtures 
22500 11 inch 2120 fixtures 
25000 12 inch 2840 fixtures 


No building sewer or drain into which water 
closets discharge shall be less than four inches 
in diameter. 


For storm water sewers and drains the fol- 
lowing table will apply: 
Maximum square feet 


Size of Pipe. of Roof Area. 


2 inch 500 square feet 
3 inch 1000 square feet 
4 inch 2000 square feet 
5 inch 3000 square feet 
6 inch 4500 square feet 
7 inch 7000 square feet 
8 inch 9000 square feet 
9 inch 13000 square feet 
10 inch 16000 square feet 
11 inch 22500 square feet 
12 inch 25000 square feet 


Building Sewers and Drains and Yard Drains 
—Depth, etc.—The above shall not be laid closer 
than three feet alongside any exterior wall, base- 
ment, well or cistern, or less than two feet deep 
when laid in exposed ground and four inches 
deep inside the building. 


Building Drains Under Ground—All building 
drains shall, wherever possible, be brought into 
the building under ground below the level of the 
basement floor. 


Building Drain—Main Building Trap—A main 
building trap shall be installed in the cellar drain, 
and a vent pipe taken from both sides of the trap 
and not nearer than twelve inches thereto, the 
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same size as that required for the largest stack 
in the building; the pipe from the sewer side of 
the trap must be carried to the roof and located 
as for roof outlets and the pipe from the building 
side of the trap may be treated likewise or car- 
ried two feet above the grade and have cover 
and location approved by the Architect. 


Building Drain—Cleanouts and Manholes—A 
cleanout will be required where the building 
drain enters the building at the base of the soil 
or waste stack; also on the top of both sides of 
the main building trap and on cellar drains. The 
distance between cleanouts shall not exceed fifty 
feet. 

Cleanout connections to earthenware pipes, 
fittings and traps must be made in such a man- 
ner as to prevent any strain on the earthenware 
when the cleanouts are being unscrewed. 

All underground traps and cleanouts inside 
the building shall have manholes with proper 
metal covers. 


Building Drains, Fixture Traps and Back 
Pressure Protection—Fixtures connected to the 
building sewer or drain less than one foot above 
the crown of the main sewer, shall all be placed 
on the same branch provided with both a gate 
valve and automatic back water valve so placed 
as to control all such fixtures; the gate valve 
shall be placed before the automatic back water 
valve. But where a cellar drain only is installed 
a brass cleanout ferrule with a brass or galvan- 
ized iron chained or hinged strainer and brass 
cleanout screw will serve as a gate valve. 

In localities where the main sewers are known 
to be inadequate in size to carry off the storm 
water, in addition to the above provision, there 
shall be a relief opening taken from each roof 
conductor connection just below grades, by 
means of a Y branch and a return elbow carried 
just above the grade. 


Drainage of Yards, Areas and Roofs—All 
paved areas, yards, courts, courtways, courtyards 
and roofs shall be drained to the building drain- 
age system. 


Subsoil Drains—Subsoil drains shall be placed 
under the cellar floor and the outer walls of the 
building and shall be made of open jointed pipe. 
not less than three inches in diameter, and shall 
be properly trapped and protected against back 
pressure by an automatic back pressure valve 
accessibly located, before entering the building 
sewer or drain. 


INSPECTIONS AND TESTS. 


Building and Yard Drains—AII pipe, fittings, 
traps and joints shall be exposed for inspection 
and shall be subjected to a reasonable test of 
water, smoke or air pressure. 
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Earthenware vs. Cast Iron Pipe—Proof of the superiority of Earthenware 
Pipe for House Drains. 


TAKEN FROM THE MINUTES OF THE 
MEETING OF THE OHIO STATE BOARD 
OF HEALTH AT HOLLENDEN HOTEL, 
CLEVELAND, OHIO, 

APRIL 16, 1914. 


MR. HILL. Q. Mr. Hammond, the Board will be pleased 
te hear from you about ten minutes upon the subject of joints 
and strength of sewer pipe. 

MR. HAMMOND. A. As to the method of jointing for 
house connections, the method we are employing in New York 
makes them stronger and more reliable than lead joints on iron 
pipe. We meet with no difficulty in supporting whatever 
strains are necessary with vitrified pipe for house connections. 
As to the strength of joints, we can make them stronger than 
other joints by this method. Soak yarn in a grout of Portland 
cement and finish with one to one Portland cement. With re- 
gard to their strength, we have tested such joints to thirty 
tered water pressure in the laboratory of the city hall at 

rooklyn, 


MR. HILL. Q. Do you see any objection to the substitu- 
tion of iron pipe for vitrified pipe for heuse drains, or possibly 
any advantage. By house drains, I mean that part of the 
sewer under the building from the soil pipe to a point three 
to five feet outside the building wall. 


MR. HAMMOND. A. I have such an objection. Oast iron 
pipe when first put in is a tight and perfectly strong pipe, but 
it is extremely perishable. The entire plumbing of a house is 
perishable to a great extent, much more so than the sewer. 
Cast iron pipe requires constant attention and watchfulness. 
There is also the great difficulty of repairing joint construction, 
etc. The iron pipe under all circumstances is dangerous when 
used more than seven to fifteen years. It is subject to so many 
dangers in the way of electrolysis and chemical attacks that 
have no effect on vitrified pipe, that I would say that cast iron 
pipe should never be used where it can possibly be avoided. 


MR. HILL. Q. I would like to ask you one question. 
Taking the case of a house drain, the system of drainage 
within the building to a point three to five feet outside, if you 
were laying such a drain under the cellar floor of concrete, of 
what material would it be made. 


MR. HAMMOND. A. I would prefer vitrified pipe with 
cement joints. Iron pipe would serve as well, but would have 
to be replaced sooner or later and inspected constantly while in 
place. When it did go the removal of same would be an item 
to consider, 


Mr. Hill is president of the Ohio State Board of Health. 
Mr. George T. Hammond, Designing Engineer, Bureau of 
Sewers, Borough of Brooklyn, N. Y. 


“Mr, A. J. Price, writer in the Business World, Oct. 8th, 
1910: With the use of Vitrified pipe after a storm the sewers 
are clean and the sewer air is pure. On a dry hot day it will 
ye found that Vitrified material also gives a profound founda- 
sion, and that there is no chance for the gathering of any 
gases, sulphurs or other matters. Those conditions do not 
exist in metal er brick lined sewers.’ 


THE ARRAS RENTAL AGENCY, 
Broap anp Hicu Srs., Conumsus, Onro, 


Marcu 25, 1914. 


Mr. Joun L. Rick, Sec’y, The Vitrified Clay Indus- 
try, Columbus, Ohio. 


Dear Mr. Rice:—Replying to your inquiry about my experi- 
ence in the use of vitrified sewer pipe, I beg to advise that I 
have been in the rental business for the past 23 years, and 
during that time I was connected with a plumbing and build- 
ing establishment. 


Through my own experience with business and residence 
properties, I can state most emphatically that vitrified clay 
sewer pipe is preferable in every way to iron pipe. 


1st. The surface is much harder and is impervious to water. 


2nd. It has a very smooth surface and when joints are 
properly made, it makes a smoother job than caulked joints. 


8rd. On account of the shorter lengths of pipe, it permits 
of greater elasticity and is of sufficient strength to keep proper 
alignment. 


4th. It has always been found strong enough to withstand 
all pressures made necessary by stoppage or flood waters and 
can be tested as well as iron pipe. 

5th. On account of the low cost, it is possible to use 
larger size pipe and avoid stoppage. 


When connected with the plumbing business above mentioned 
I served three terms as president of the Master Plumbers’ 
Association of Columbus, and during that time, this question 
was up for discussion a number of times among the plumbers 
of the city. It was always decided in favor of vitrified pipe. 


During Mayor Jeffrey’s administration, when this question 
came up on the city building code, the matter was discussed 
among the parties concerned in the Mayor’s office for four 
hours, and it was finally decided in favor of the vitrified pipe. 


In making repairs to the property which we manage, I have 
found instances where iron pipe was very. badly rusted, but 
the vitrified pipe had always been in as good condition as it 
was originally. 


During my tour of Europe in the summer of 1913, I was 
very much interested in finding vitrified pipe just exposed in 
the excavations of Pompeii, where it had been buried for more 
than 1800 years and in perfect condition. 

I know of no meritorious claim in favor of iron pipe over 
vitrified pipe. “The latter is so much cheaper and easier to 
install, less expensive and thoroughly substantial. 


Our experienec has been that about the only people sup- 
od the iron pipe theory are those who will be benefited 
y the necessary skilled labor used in installing it. 


Yours truly, 
(Signed) EDWIN F. ARRAS. 


THE NORTHWESTERN MUTUAL LIFE 
INSURANCE COMPANY. 
A. Gourp Wurire, Special Agent, 


VIRGIL G. MARANI, 
1900 Euclid Bldg., 
Cleveland, Ohio. 
My Dear Sir: 
I have yours of the 30th ult. and would state that the 
same has not been replied to due to the fact that I was out of 
the city all of last week. 


Relative to the matter before the State Board of Health 
whereby the State Plumbing Inspector is endeavoring to 
bo ed vitrified clay sewer pipe for use in house sewers and 


I spent about 16 years in the general engineering line in 
the Ohio Valley. My experience covered a great deal of muni- 
cipal engineering and the construction of factory buildings, 
churches, and public schools. Also during a period of six 
years I was connected directly with the sewer pipe and brick 
manufactory. During this time, I made quite an extensive 
test of vitrified sewer pipes to determine the amount of pres- 
sure that these pipes would stand. These tests were not made 
by using single pipe and bolting bulk heads as is customary, 
as this method, in my judgment, throws a strain onto the pipe 
the nature of which cannot be determined and therefore the 
effect upon the test of the pipe renders the result uncertain. 
My tests were made by constructing heavy walls with a space 
between them sufficient to lay four lengths of two-foot pipe in 
a natural position properly centered, ete. The joints were 
cemented, and when properly set, the pressure was put on with 
a pump. The pipe was selected from the yards just as they 
come and a record made of the results. The smallest pipes 
tested were four-inch in the single strength. Three or four 
tests were made on this size pipe and they broke at a pressure 
at about 115 pounds per sq. in.: 6 and & in. pipe stood a 
pressure of as high as 140 pounds without breaking, and the 
larger sizes I was unable to break as the pump which we used 
would not give over 140 pounds pressure. 


There is no question but that Number One sewer pipe 
properly laid and the joints properly made will stand all the 
water pressure which would ever be required of them for 
house connections and drains. 


As to the durability of the material, I would state that I 
have removed sewer pipe in excavating that had been under 
ground, buried in cinders, for 40 to 50 years, and so far as 
eould be detected, there was absolutely no deterioration er 
effect upon the material. 


Trusting that this may be of service to you, and assuring 
you that if there is anything else I can do to be of service to 
you, I shall be glad to help you, I am 

Yours iy? 
(Signed) A. @. WHITE. 


Vitrified Clay Sewer Pipe and Fittings 
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An Ode to Vitrified Clay 


Way back in the ages and the mists of the past, 

When the Platos and Socrates counselled at last, 

O’er the building and temples so gorgeous and grand 

That through long coming ages securely should stand, 

And their Gods and their Images they worshipped each day, 
It was found were all made of “VITRIFIED CLAY.” 


While the shafts of pure marble and granite decayed, 
And went back to the dust from which they were made, 
And temples and palaces crumbled and fell 

Beneath the great force of Nature’s dread spell, 

As Time with its wand waved back its decree 

And decay came to all things o’er land and o’er sea. 


The ages rolled on and Time sped its flight, 

The sun shone by day, and the moon queen of night 
Told the story that all things must mold and decay, 
But they forgot to reckon with “VITRIFIED CLAY,” 
And when the great ruins were brought into view 

The “VITRIFIED CLAY” was just as good as new. 


No sign of decay had begun to take place, 

It had beaten Father Time in his death dealing race, 

And save for the breakage that was caused by some shock 
It was still just as firm as Gibralter’s rock, 

And the world looked with wonder as it still does today 
At the imperishable quality of “VITRIFIED CLAY.” 


And the story of ages is the story today 

That while other materials fall and decay, 

This one that has stood three thousand years’ test 
Must be given the Crown, and labeled “THE BEST,” 
Should our Nation e’er need some defenses some day, 
The walls will be built of “VITRIFIED CLAY.” 


We are prepared to furnish detailed information regarding the use of 


VITRIFIED CLAY PIPE for Building Sewer or 
Building Drain Construction. 


THE SEWER PIPE MANUFACTURERS ASSOCIATION 


SECOND NATIONAL BUILDING 
AKRON, OHIO 


Keep in Step with Sanitation 
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